Activation of receptor-mediated angiogenesis and signaling pathways after VEGF administration in fetal rat CNS explants.
The angiogenic role of vascular endothelial growth factor (VEGF) receptors, flk-1 and flt-1, and their downstream signaling pathways, MAPK/ERK and PI-3 kinase, were examined in a fetal rat cortical explant model after exposure to exogenous VEGF. Treatment with VEGF resulted in substantial neovascularization characterized by increased vascular flk-1 receptor expression, whereas flt-1 receptor protein expression was absent. The specific role of flk-1 receptors in the angiogenic process was confirmed by the addition of antisense oligonucleotides (AS-ODNs) to flk-1, which blocked angiogenesis, whereas AS-ODNs to flt-1 had no effect. These results were further supported by the finding that specific chemical inhibition of flk-1 receptors caused disruption of the angiogenic response, whereas inhibition of the flt-1 receptors had no effect. Application of either MAPK/ERK or PI-3 kinase pathway inhibitors disrupted VEGF-induced angiogenesis, thereby indicating that both signaling pathways mediate this process. Thus VEGF binding to the endothelial flk-1 receptor activates the MAPK/ERK and PI-3 kinase pathways, resulting in neoangiogenic events. Of interest is the fact that although VEGF is regarded as a vascular permeability factor, its application to nascent cortical tissue caused an increase in a key physiologic protein of the blood-brain barrier function, glucose transporter-1, suggesting that the cytokine may have a role in blood-brain barrier development.